Based on Brodsky-Lepage approach, the nonleptonic B meson decay branching ratio is derived in terms of three parameters and is geometrically analysed as the 3-surface embedded in the 4-dimensional (abstract) Euclidean space generated by the three parameters and BR. Investigating its 2-dimensional sections, we find ranges for these parameters imposed by a comparison with experimental data. * MONBUSHO fellow, on leave of absence from The
1. Assuming the factorization, both nonleptonic and semileptonic B meson decays are satisfactorily described by the heavy-flavor-symmetry approach and the results are in good agreement with observations [1] . Working in a perturbative QCD framework, Szczepaniak, Henley and Brodsky [2] have derived, in the case of nonleptonic B decays, the longitudinal and transverse form factors for the heavy-to-light transitions. Since in the case of neglecting both masses in the final states the branching ratio estimations lie much below the experimental and other theoretical predictions upper limits, we claim that by introducing a small mass parameter we still are in the heavyto-light transition approach, but raise the numerical values of the branching ratios. As previously, [3] , we are going to keep ourselves in Brodsky-Lepage approach and perform a discussion on the nonleptonic decays branching ratios depending on the B wave function parameter and on the final states masses and decay constants. The obtained results point out not only major differences between branching ratios corresponding to b → c and b → u transitions, but also a strong dependence on the mass parameter, even for small values of it. The same model may be applied also in the study of rare B decays, by extending the factorization to the so-called penguin diagrams [4] . The estimations have to be compared to those belonging to Ali and Greub [5] and Ali, Ohl and Mannel [6] .
Using the strong consequences of the heavy quark effective theory [7] one can extract the values for the model parameters which fit this approach. As an example, theB 0 → D ( * )+ π − (ρ − ) decay amplitude derived in [8] will test the accuracy of the method emploied in the present work.
Following [2]
, we assume factorized diagrams dominated by a single gluon exchange with the spectator quark and neglect the final state interactions. For an exclusive nonleptonic decay of the B meson into two much lighter 0 − or 1 − mesons, the decay amplitude is expressed as a convolution of a collinear irreducible hard-scattering quark-gluon amplitude and the following mesons wave functions [2] : -For the B meson of mass M and decay constant f B we shall use the expression
where the distribution amplitude [2, 3] ϕ B (x) = f B 12 
will bring in the estimated branching ratios the mass parameter z = m/M dependence. Working in the assumption z 2 ≈ 0, we start with the unperturbed effective weak hamiltonian
where | V | are the quarks mixing matrix elements, and considering
we evaluate the hadronic current between the two remaining states as (see fig.1 ):
Here, γ · k is γ β k β while the Tr means trace over spin, flavor, color indices and integration over momentum fractions.
Since the gluon exchanged carries the momentum
the expression (4) comes to:
where we have used the notations:
for the integration over momentum fractions and
for the process-dependent constant.
We proceed now to the determination of the branching ratio for the heavyto-light nonleptonic two body decay, namely
Using the calculation of Γ tot given in [5] and assuming
we find the expression
which, for the particular case when z ≈ 0, simplifies to
3. Next, we shall analyse how the perturbative QCD calculations described above are satisfactorily in studying the heavy mesons decays and find the range for a to account for the experimental data within the Szczepaniak, Henley and Brodsky's framework. Therefore, let us consider the BR of the nonleptonic B -meson decay given by (13) as being dependent of the mass-parameter z, the decay parameter k and the B wave function parameter a (see figure 2) . 
which includes the polarization of the vector meson. Figure 3 In this case, one gets the z -independent branching ratios (14), which leads to very small values for the BR (see figure 3) . As previously, the small k transitions, like the suppressed b → u, have practically an a -independent BR, while the b → c transitions (possessing large values of k) exhibit smoothly a -dependent branching ratios, with an upper value around 10 −3 , for a ≈ 0.05 and k ≈ 1600. figure 3 )., we conclude that the well known HQET result [7] Γ
can be accomodated in this approach for z = 0. Although the shape of graphs is the same, the z -dependence of BR(B → X + Y ) shifts the regions with large k's to bigger branching ratio values. Even for small values of z, such as z = 0.1, the BR(B → X + Y ) gets bigger than the one corresponding to B → X * + Y , especially when a goes close to the lower limit. Clearly, as soon as we set z = 0 in (9) the two surfaces coincide. 
and their complex conjugated corresponding to
The model dependent form factors:
lead to (13) and (14) -type branching ratios respectively. In the first case, k = 936 and z ≈ 0.35, the numerical values of branching ratio are in the range 4.4 · 10 −3 (for a = 0.05) and 4.7 · 10 −4 (for a = 0.1) (see figure 2) . A comparison to the experimental data BR(B
set a in the range [0.054 -0.059]. The second case is much supressed because of V ub and corresponds to k = 34 and z = 0 (see figure 3) , the numerical values of BR being around 10 −7 . Following the procedure described in [9] , we compute the CP asymmetry parameter
whose numerical values, after performing the usual time integration, are between −2.41 · 10 −3 (for a = 0.05) and −3.24 · 10 −3 (for a = 0.1).
5.
In conclusions, working in the approach of Szczepaniak, Henley and Brodsky [2] we have derived the branching ratio corresponding to the nonleptonic heavy-to-light B meson decays in terms of three parameters: the a parameter related to the momentum distribution in the wave function of the B meson, the mass parameter z whose second power in the form factor is neglected, and the k parameter containing the decay constants of the mesons in the final state and the CKM matrix elements. We have performed a geometrical analyses of the BR(a, k, z) as a 3-surface and of its 2-dimensional sections corresponding to a = const. or z = const. and imposed ranges for the parameters in order to ensure an agreement with the observations. For a given process, as for example B In this particular case, the computed values of the CP asymmetry parameter are close to the one obtained in the Bauer-Stech-Wirbel scheme [10] , namely −5 · 10 −3 [9] , the largest difference being of a factor 2, for a = 0.05. 
